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Arterial Profiles Part A & B 

Jennifer Green 
FDOT 

Central Office 
Roadway Design 
(850) 414-4355 

jennifer.green@dot.state.fl.us  

Benjamin Gerrell 
FDOT 

Central Office 
Roadway Design 
(850) 414-4318 

benjamin.gerrell@dot.state.fl.us  

Objective 

•Consider the following when 
developing an urban roadway profile: 

•Critical features 

•Criteria 
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Typical Section 

•Urban, Suburban or Rural 

•Design Speed 

•Divided or Undivided 

•Number of Lanes 

•Lane Widths 

•Bicycle Lanes 

•Sidewalk Width  

Typical Section 

• 4-lane Divided Urban 
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4-Lane Divided Urban 
This is Mahan Drive (SR 10/US 90) in Tallahassee. 

Typical Section 

• 6-lane Divided Urban 
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FIHS/SIS Design Speed 

6-Lane Divided Urban 
This is SE Capital Circle (SR 261/US 319) in Tallahassee.  
This is a six lane divided urban road with bicycle lanes and 
sidewalks.  The posted speed is 45 mph. 
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PPM Vol. I Profile Criteria  

PPM Vol. I Profile Criteria  

•Chapter 2 Design Geometrics and 
Criteria  
•New Construction 

•Major Reconstruction 
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Table 2.6.1 

• Table 2.6.1  

Table 2.6.2 & 2.6.3 

• Table 2.6.2 Maximum Change in Grade 
Without Vertical Curves 

 

 

 

• Table 2.6.3 Criteria for Grade Datum 
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Table 2.6.4 

• Table 2.6.4 Grade Criteria for Curb and Gutter 
Sections 

Table 2.8.5 
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Table 2.8.6 

 

Figure 2.9.2  
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Table 2.9.2 & Section 2.10 

• Table 2.9.2 Superelevation Rates for Urban 
Highways and High Speed Urban Streets (emax 
= 0.05) 

• Section 2.10 Vertical Clearance 

 

 

PPM Profile Criteria  

• Chapter 6 Railroad Crossing 

• Chapter 8 Pedestrian, Bicycle and Public 
Transit Facilities 

• Chapter 12 Right of Way 

• Chapter 21 Transportation Design for Livable 
Communities 

• Chapter 30 Retaining Walls 
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PPM Vol. II 

PPM Vol. II 

•Chapter 6 Typical Sections 

•Chapter 10 Roadway Plan, Roadway 
Profile, and Roadway Plan-Profile 

•Chapter 11 Special Profiles 

•Chapter 12 Back-of-Sidewalk Profiles 

•Chapter 18 Roadway Cross Sections 

•Chapter 22 Miscellaneous Structures 
Plans 
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Plan and Profile Sheet 

Critical Features in Part A  

•Base Clearance 

•Drainage 

•Back of Sidewalk 
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Critical Features in Part B  

•Driveways 

•Intersections 

•Paved Parking Areas 

•Building Floor Elevations 

•Vertical Clearance for Bridges 

 

 

 

 

 

Base Clearance 

Pavement & Base 

High Water  
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Base Clearance 

•High Water  
•Design High Water (DHW)  

• Seasonal High Water (SHW)  

•Type of Facility 
• Freeways and Rural Multilane Mainline 

•Ramps 

• Low Point on Ramps at Cross Roads 

•Rural Two-lane with Design year ADT Greater 
than 1500 VPD 

•All Other Facilities Including Urban   

Base Clearance 

•Required Clearance (PPM Table 2.6.3 
Criteria for Grade Datum) 
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Base Clearance 

• Resilient Modulus (Flexible Pavement Design 
Manual Section 5.2.2) 

– Base Clearance < 3 ft. Reduce Design Resilient 
Modulus  

•  2 ft. clearance modulus reduced 25% 

•  1 ft. clearance modulus reduced 50% 

– Thicker pavement structure 

– Significant construction problems 

– Dewatering to achieve compaction  

 

Avoid inadequate base clearance 
Alligator cracking due to insufficiently designed 
pavement.  This will include inadequate base clearance 
without a reduction in resilient modulus.   
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Avoid inadequate base clearance 
Alligator cracking with fines bleeding though to the 
surface. 

Avoid inadequate base clearance 
An up-close view of alligator cracking with fines 
bleeding though to the surface. 
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Some things can’t be avoided. 
This is an example of a sink hole. 

Drainage 

•Minimum Grade 

•Spread 

•Curb Returns 

•Driveways 

•Back of Sidewalk 

•Basin Divides 
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Minimum Grade 

•Minimum longitudinal gutter grade is 
0.3% (Drainage Manual Section 3.8.1) 

What to avoid 
Bird bath created by insufficient profile and 
construction issues.  The cost of a drainage system to fix 
these minor locations is significantly more costly than a 
proper profile. 
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Spread 

•  Spread limits established by design 
 speed and typical section 

• Based on 4 in/hr rainfall intensity 

• Maximum inlet spacing 

•  Bridge ends with shoulder gutter 

• Require 10 yr design frequency check 

Curb Returns 

•Curb Return Profiles Index 303 

•Limit water flowing to and from our roadway 

•Apply flow patterns to driveways as well 
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Back of Sidewalk Drainage 
(Index 282) 

•Back of sidewalk Inlets 

•Used for significant offsite flow towards 
roadway 

 

Back of Sidewalk Drainage 
(Index 282) 

Yard Drains 

Drainage area limited to 750 sq. ft.  

Typically added during construction 
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Back of Sidewalk Drainage 
(Index 282) 

 

•Dual 4” pipes through sidewalk 

•Consider maintenance before using 

Basin Divides 

•Does not need to correlate to roadway 
profile high points 
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Back of Sidewalk 

•Establish  profile grade  

•Minimize disturbance or rework of 
adjoining properties  

•Constructability 

•Checking of stormwater trapped 
behind the sidewalks 

 

Back of Sidewalk 

•PPM Volume II Chapter 12 

•Optional 

•Right and Left Sidewalk 
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Back of Sidewalk 

125 130 120 

110 115 120 

Lt. Side 

Rt. Side 

36 

38 

34 

32 

36 

34 

34 

36 

32 

36 

38 

34 

PGL 

PGL 

Back of Sidewalk  
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Summary of Part A 

Covered typical section, profile criteria and 
the following critical features for 
developing an urban roadway profile: 

•Base Clearance 
•High Water (DHW and SHW)  

•Type of Facility 

•Required Clearance (Table 2.6.3 Criteria for 
Grade Datum) 

•Base Clearance < 3 ft. Reduce Design Resilient 
Modulus 

 

 

Summary of Part A 

•Drainage 

•Minimum Grade 

•Spread 

•Curb Returns 

•Driveways 

•Back of Sidewalk 
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Summary of Part A 

•Back of Sidewalk 

•Establish  profile grade  

•Minimize disturbance or rework of 
adjoining properties  

•Constructability 

•Checking of stormwater trapped behind 
the sidewalk 

Questions? 
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Arterial Profiles Part B 

Jennifer Green 
FDOT 

Central Office 
Roadway Design 
(850) 414-4355 

jennifer.green@dot.state.fl.us  

Benjamin Gerrell 
FDOT 

Central Office 
Roadway Design 
(850) 414-4318 

benjamin.gerrell@dot.state.fl.us  

Part A 

Covered typical section, profile criteria and 
the following critical features for 
developing an urban roadway profile: 

•Base Clearance 
•High Water (DHW and SHW)  

•Type of Facility 

•Required Clearance (Table 2.6.3 Criteria for 
Grade Datum) 

•Base Clearance < 3 ft. Reduce Design Resilient 
Modulus 
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Part A 

•Drainage 

•Minimum Grade 

•Spread 

•Curb Returns 

•Driveways 

•Back of Sidewalk 

 

 

 

Part A 

•Back of Sidewalk 

•Establish  profile grade  

•Minimize disturbance or rework of 
adjoining properties  

•Constructability 

•Checking of stormwater trapped behind 
the sidewalk 
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Critical Features in Part B  

•Driveways 

•Intersections 

•Paved Parking Areas 

•Building Floor Elevations 

•Vertical Clearance for Bridges 

 

Driveways 

•Standard Index 515 

•PPM 

•Driveway Information Guide 
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Index 515 

Don’t forget about Pedestrians  
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Avoid steep driveways 

Intersections 

•Major Roads 

•Minor Roads 

•Railroad  
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Intersection Profile Methods for 
Intersecting Roads  

•Intersect Crowned Roads 

•Major Roadway Controls 

•Warp Crowns into a Plane 

•Plateauing 

Intersect Crowned Roads 
 

Intersect both crowned roadways, adjusting 
PGL’s to intersect and the edges of pavement 

to intersect.  Generally used at intersections of 
2-lane roadways. 

B 

C 

g 

h 
A 

D 

e 

f 

• Generally not a recommended method. 

• Rider comfort may be an issue at higher speeds. 
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PGL 

Edge of Pavement Profile 

Major 
Roadway  

Profile and Cross Slope 
Transition 

Profile and Cross Slope 
Transition 

Major Roadway Controls 

•‘STOP’ and Signal controlled intersections. 

• Must verify sight distance for Crossing movement. 

• Rider comfort may be an issue at higher speeds. 

• Highly applicable when improving minor roadway, minimizes impacts in 
major roadway. 

Carry major roadway profile and section thru the intersection and transition 
the minor roadway profile to fit. 

Major Roadway Controls 
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Intersection Transition Transition 

PGL 

Outside Edges of Pavement 

Intersection Transition Transition 

PGL 

Outside Edges of Pavement 

• ‘STOP’ and Signal controlled intersections. 

• Applicable to both 2L/2W and Multi Lane Divided intersections. 

• ‘Plane’ must have enough slope for drainage.  

Warp Crowns into a Plane 

Warp the crowns of both roads into a plane at the  intersection. 

Plateauing 

Intersection and Returns Transition Transition 

Outside Edges of Pavement 
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VPI 

• ‘STOP’ and Signal controlled intersections. 

•Can be applied to 2L/2W Roadways. 

• Provides positive drainage.  

Slopes and grades vary, values 

shown are for example only. 

Plateauing 

Intersecting Roads  

•PPM   

•Intersection Design Guide 

•Highway Capacity Manual 
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Railroad Crossings 

•PPM  

•Manual on Uniform Traffic Control 
Devices (MUTCD) 

•Florida Greenbook Chapter 7 and 9  

•Design Standards Index 560, 600, 635, 
700, 17346, 17347,17881, and 17882 

•Rail Handbook  
•http://www.dot.state.fl.us/rail/publications.sh

tm 

 

Railroad Crossing 
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Railroad at Grade Crossing 
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Maintenance of Traffic 

•Constructability 

•Traffic at Intersections 
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Paved Parking Areas 

•ADA 

•Elevation Differences  
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Building Floor Elevations 

•ADA 

•Elevation Differences  

 

This is downtown Tallahassee. 
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This is on Calle Ocho in Miami 
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Vertical Clearance for Bridges 

•PPM Volume 1 Chapter 2 Section 2.10 
Vertical Clearance 
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The vertical clearance varies for bridges depending on the 
type of traffic it serves (pedestrians, railroad, or automobiles).  

Vertical Clearance 

Railroad Over Roadway 
This bridge goes over South Monroe Street, just south 
of the Capital.    
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Roadway Over Roadway 
This an I-95 bridge over West Granada Boulevard        
(SR 40) near Ormond Beach.    

Pedestrian Over Roadway 
This pedestrian bridge goes over Conner Boulevard in 
Tallahassee.   
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Roadway Over Railroad 
This is North East Capital Circle (SR 319) over a rail road 
track.  

Table 2.10.1 
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Figure 2.10.4.A 

 

Summary Part A & B  

After selecting a typical section consider 
critical features for developing an urban 
roadway profile. 

•Base Clearance 
•High Water (DHW and SHW)  

•Type of Facility 

•Required Clearance (Table 2.6.3 Criteria for 
Grade Datum) 

•Base Clearance < 3 ft. Reduce Design Resilient 
Modulus 
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Summary Part A & B 

•Drainage 

•Minimum Grade 

•Spread 

•Curb Returns 

•Driveways 

•Back of Sidewalk 

 

 

 

Summary Part A & B 

•Back of Sidewalk 

•Establish  profile grade  

•Minimize disturbance or rework of 
adjoining properties  

•Constructability 

•Checking of stormwater trapped behind 
the sidewalk 

•Driveways 
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Summary Part A & B 

•Intersections 

•Intersection Profile Methods for 
Intersecting Roads 

•Railroad Crossings 

•MOT 
– Constructability 

– Traffic at Intersections 

 

Summary Part A & B 

•Paved Parking Areas 

•Building Floor Elevation 

•Vertical Clearance for Bridges 

•Section 2.10 Vertical Clearance 

•Table 2.10.1 Vertical Clearances for 
Bridges  
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Questions? 


